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ERRATA AND AUTHORS’ EMENDATIONS 


Page 82, Table II, ‘‘Gm.”’ should read “‘ Pounds.” 
Page 158, line 2, ‘ variability’’ should read “‘ viability.” 
Page 160, line 23, ‘‘o.183’’ should read ‘‘~o.183.” 


Page 


19 
33 


41 


87 
103 


127 


137 
153 
167 
177 
201 
223 


239 


247 
275 


285 


Page 162, Table VII, “‘ Months required for maturity” should stand above the taljle. The legend at 


the left of the table should be ‘‘ Month in which fruit set.”’ 
Page 179, line 30, ‘“‘ petroleum, ether” should read “‘ pctroleum ether.” 
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ILLUSTRATIONS 
PLATES 


INFLUENCE OF Sor, ENVIRONMENT ON THE Rootrot oF ToBacco 


PLATE 1. I.—Influence of amount of infestation on injury from tobacco rootrot: 


A, All uninfested soil; B, three-fourths uninfested soil; C, one-half unin- 
fested soil; D, one-fourth uninfested soil; E, all infested soil. II, III.— 
Influence of moisture content of soil on the amount of injury done by the 
tobacco rootrot; II, infested soil; III, uninfested soil (control series)—rA, 
one-fourth saturation infested soil; 2A, one-half saturation infested soil; 
3A, three-fourths saturation infested soil; 4A, full saturation infested soil; 
1B, one-fourth saturation uninfested soil; 2B, one-half saturation uninfested 
soil; 3B, three-fourths saturation uninfested soil; 4B, full saturation unin- 
fested soil. IV.—Influence of soil temperature on the growth of tobacco in 
infested soil (jars to left of temperature labels) and in uninfested soil (jars to 
right of temperature labels) at temperatures of approximately 13°, 17°, 23°, 


PLATE 2. I.—Soil temperature tanks used in the temperature experiments. 


II, I11.—Influence of soil temperature on the growth of tobacco: 1A, in- 
fested soil, 17°-18° C.; 2A, infested soil, 20°-21° C; 3A, infested soil, 23°~ 
24° C; 4A, infested soil, 25°-26° C.; 5A, infested soil, 28°-29° C.; 6A, 
infested soil, 31°-32° C.; 1B, uninfested soil, 17°-18° C.; 2B, uninfested 
soil, 20°-21° C.; 3B, uninfested soil, 23°-24° C.; 4B, uninfested soil, 25°-26° 
C.; 5B, uninfested soil, 28°-29° C.; 6B, uninfested soil, 31°-23° C. IV.— 
Influence of different soil temperatures on root development: 1A, uninfested 
soil, 17°-18° C.; 1B, infested soil, 17°-18° C.; 2A, uninfested soil, 20°-21° 
C.; 2B, infested soil, 20°-21° C.; 3A, uninfested soil, 23°-24° C.; 3B, in- 
fested soil, 23°-24° C.; 4A, uninfested soil, 25°-26° C.; 4B, infested soil, 
25°-26° C.; 5A, uninfested soil, 28°-29° C.; 5B, infested soil, 28°-29° C; 
6A, uninfested soil, 31°-32° C.; 6B, infested soil, 31°-32° C.............- 


PLATE 3. Influence of high (30° C.) and low (20° C.) soil-temperature on 


recovery of plants in infested soil............ 0... cece cece cece enc eeeeees 


Piate 4. I, II1.—Influence of soil reaction on extent of damage by tobacco 


rootrot: I, Infested soil; II, uninfested soil—1A, infested soil, lime require- 
ment 9.38 tons per acre; 2A, infested soil, lime requirement 7.19 tons per 
acre; 3A, infested soil, lime requirement 4.60 tons per acre; 4A, infested 
soil, lime requirement 2.62 tons per acre; 5A, infested soil, lime require- 
ment 0.72 ton per acre; 6A, infested soil, slightly alkaline; 7A, infested 
soil, strougly alkaline; 1B, uninfested soil, lime requirement 9.38 tons per 
acre; 2B, uninfested soil, lime requirement 7.19 tons per acre; 3B, unin- 
fested soil, lime requirement 4.60 tons per acre; 4B, uninfested soil, lime 
requirement 2.62 tons per acre; 5B, uninfested soil, lime requirement 
0.72 ton per acre; 6B, uninfested soil, slightly alkaline; 7B, uninfested soil, 
strongly alkaline. III, IV.—Influence of the amount of organic matter 
in the soil on injury by tobacco rootrot: III, rA-6A, Influence of gradually 
increasing amounts of organic matter in infested soil from 1A, no organic 
matter, to 6A, all leaf mold. IV.—1B-6B, Influence of gradually increasing 
amounts of organic matter in uninfested siol from 1B, no organic matter, to 
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6B, all leaf mold (control series). V, VI.—Influence of the amount of 
organic matter in the soil on injury by tobacco rootrot: V, rA-5A, Influence 
of gradually increasing amounts of organic matter in uninfested soil from 1A, 
no organic matter, to 5A, all leaf mold (control series); VI, 1B-5B, Influ- 
ence of gradually increasing amounts of organic matter in infested soil from 
1B, noorganic matter, to 5B, all leaf mold. ............... 0 cc cece cence eee 
PLATE 5. I.—Iafluence of relative amount of sand and clay on tobacco rootrot: 
A, uninfested series: B, infested series—1A, uninfested soil, three-fourths 
clay and one-fourth sand; 1B, infested soil, three-fourths clay and one- 
fourth sand; 2A, uninfested soil, one-half clay and one-half sand; 2B, 
infested soil, one-half clay and one-half sand; 3A, uninfested soil, three- 
fourths sand; 3B, infested soil, three-fourths sand; 4A, uninfested soil, all 
sand; 4B, infested soil, all sand. II, III.—Influence of soil fertility on 
amount of tobacco rootrot: II, infested series; III, uninfested series— 
1A, infested soil, no treatment; 2A, infested soil, 3.5 gms. of nutrient salts; 
3A, infested soil, 7.0 gms. of nutrient salts; 4A, infested soil, 14.00 gms. of 
nutrient salts; 5A, infested soil, 28 gms. of nutrient salts; 6A, infested soil, 
56 gms. of nutrient salts. Note increasing injury from nutrient salts 
beginning at pot 3A. 1B, uninfested soil, no treatment; 2B, uninfested 
soil, 3.5 gms. of nutrient salts; 3B, uninfested soil, 7.0 gms. of nutrient 
salts; 4B, uninfested soil, 14.00 gms. of nutrient salts; 6B, uninfested soil, 
28 gms. of nutrient salts; 6B, uninfested soil, 56 gms. of nutrient salts. 
Note injury from nutrient in pots 5B and 6B. IV.—Relation of com- 
pactness of soil to injury caused by Thielavia basicola: 1A, infested soil, 
loosely packed; 1B, uninfested soil, loosely packed; 2A, infested soil, 
very compact; 2B, uninfested soil, very compact. V.—Influence of 
transplanting infected seedlings in healthy soil: A, Pennsylvania 
Broadleaf infected seedlings; B, Pennsylvania Broadleaf healthy seedlings 
C, White Burley infected seedlings; D. White Burley healthy seedlings; 
E, Northern Hybrid (a resistant type) infected seedlings; F, Northern 
Hybrid (a resistant type) healthy seedlings.................. cece cece 
PLate 6. Soil temperature graphs for the month of June, 1915-1918, inclusive, 
at deptheol 074, and’S inches...) 6c cise cleccwccosseeceseceenes 
PLate 7. Soil temperature graphs for the month of July, 1915-1918, inclusive, 
at depths of 6,4; QUES WC, ai5 i io cels Rese déewieints SEVP NENT wo 
Pate 8. Soil temperature graphs for the month of August, 1915-1918, in- 
clusive, at depths of 2, 4, and 8 inches...............cceececeeeeeceeees 


RELATION OF SULPHATES TO PLANT GROWTH AND COMPOSITION 


PLate 9. A.—Clover on soil A. The top row, reading from left to right, shows 
the soil pots which received the following fertilizers: Pot 1, calcium 
sulphate, sodium nitrate; pot 2, sodium sulphate, sodium nitrate; pot 3, 
sulphur, sodium nitrate, calcium carbonate; pot 4, sodium nitrate; pot 5, 
sodium nitrate, calcium carbonate; pot 6, no fertilizer; pot 7, calcium 
sulphate, sodium nitrate; pot 8, sodium sulphate, sodium nitrate; pot 9, 
sulphur, calcium carbonate, sodium nitrate; pot 10, sodium nitrate. 
B.—Clover on soil B. C.—Clover on soil C......... ccc cece cece eee eee 

PLATE 10, A.—Rape on soil A. B.—Rape on soil B. C. Rape onsoilC.... 

PLATE 11. A.—Oatsonsoil A. B.—Oatson soil B. C.—OatsonsoilC....... 

PiLate 12. A.—Oats on sand cultures from soil A. B.—Oats on sand cultures 
from soil B. C.—Oats on sand cultures from soil C.................0005 
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RELATION OF WEATHER TO FRUITFULNESS IN THE PLUM 


PLATE 13. Plum tree and fruiting branch showing difference between number 
of flowers borne and quantity of fruit set: A.—The appearance of a plum 
tree bearing a normal crop of bloom. B.—A single fruiting branch 2 years 
old showing the contrast to A............ tvs de. shewapoapnandeatt+~.chc os 

PLATE 14. A.—Stigma of Minnesota No. 21, a greenhouse tree, 24 hours after 
being selfed, showing the condition of papillate cells in the stigma, pollen 
tubes, and also traces of the stigmatic fluid. B.—Stigma of Minnesota No. 
35, open to cross pollination, showing the condition of a stigma three days 
after bloom, having withstood a rain of 0.87 inclr which fell in the two days 
previous, lasting in all 18 hours. C.—The turgid papillate cells in Sapa 
before receptiveness. D.—Opata. Same as C. E.—Abscission layer Min- 
nesota No. 35, showing the cells of the layer 11 days after bloom. F.—The 
surface at the abscission layer of Assiniboin after the style has fallen, 12 
GUDEREE EN Ri cc des ccccercendscecosccccsencatasteapcesteseatnns 

Piate 15. Graphic analysis of the weather from the standpoint of wind, sun- 
shine, rain, and temperature for seven years from 1912 to 1918 
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STRUCTURE OF THE Maize EAR AS INDICATED IN ZEA-EUCHLAENA HyBRIDS 


PLATE 16. Intermediate stages between a simple spike of the pistillate inflores- 
cence of Euchlaena and an ear of maize: A.—Spike of pure Florida teosinte. 
B.—Spike with slightly shortened axis. C.—A still more compact spike 
with an increased number of seeds. A-C have single spikelets and separate 
two-ranked alicoles. D.—Spike with single spikelets and yoked alicoles, 
irregularly four-rowed. E.—Compact spike with two-ranked separate 
alicoles and single spikelets. F.—Spike with paired spikelets and four 
ranks of yoked alicoles. G.—Transition stage between four-rowed and 
eight-rowed ear. H.—Ear of maize with eight rather poorly defined rows 

PLATE 17. Pistillate inflorescences of hybrid between Euchlaena and maize: 
A.—Showing pedicelled staminate spikelets with sessile pistillate spikelets. 
B.—Closely compacted inflorescense with two rows of alicoles and four 
rows of seeds. C-E.—Spirally twisted inflorescences, with three rows of 


PLATE 18. Pistillate inflorescences of hybrid between Euchlaena and maize, 
showing yoked alicoles: A-C.—The alicoles are in four rows corresponding 
to an eight-rowed ear. D.—The alicoles are in five rows, corresponding 
to a ten-rowed ear 


Utra-Microscopic EXAMINATION OF DISPERSE COLLOIDS PRESENT IN Birvu- 
MINOUS ROAD MATERIALS 


PLATE 19. A.—Microscope with ray filter and arc lamp for dark field illumina- 
tion. B.—Photomicrograph of cross-line micrometer scale, showing col- 
loids in dark field. x320. Taken by E. A. Shuster, jr., Photographic 
Laboratory, United States Geological Survey 


EFFECT OF REMOVING THE PULP FROM CAMPHOR SEED ON GERMINATION AND 
SUBSEQUENT GROWTH OF THE SEEDLINGS 


PLATE 20. A camphor seed bed, showing the growth of seedlings from pulped 
and unpulped camphor seed planted in alternate rows................... 
PLATE 21. A.—Camphor seedlings at the time of transplanting. B.—Camphor 
seedlings cut back and trimmed ready for transplanting........... éevses 
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BACTERIUM ABORTUS INFECTION OF BULLS 


PLATE 22. Photograph of normal and diseased seminal vesicles of bull 98, show- 
ing the marked increase in size and the gross pathological changes of one of 


PLATE 23. A.—Photomicrograph of a section from a normal seminal vesicle of 
bull. B.—Photomicrograph of section from seminal vesicle of bull 409, 
showing inflammatory changes............... 0000: c eee ee ence eee eeeeees 

PLATE 24. A.—Photomicrograph of section from seminal vesicle of bull 98, 
showlng tissue proliferation and exfoliation of epithelium lining acini. 
B.—Photomicrograph of section from seminal vesicle of bull 98, showing 
advanced pathological changes with cell degeneration and necrosis....... 


INVESTIGATIONS ON THE Mosaic DISKASE OF THE IRISH POTATO 


Pate A. Foliage of Irish potato, Green Mountain variety.................045 
PLATE B, Foliage of potato, Bliss Triumph variety....................00000- 
PLATE 25. Leaf of Irish potato, Green Mountain variety, infected with mosaic. 
: MOGI SEATS OL CIBERIESS. ciacisccccccsccucecsoeserescssecsgueceecaecses 
PLATE 26. A.—Healthy scion grafted upon diseased stock. B.—An illustration 
of a method used for introducing aphids. ............ 0... ccc eee ence ences 
PLATE 27. A.—Leaves from graft shown in B of this plate: At right, from 
healthy parent of scion; at left, from mosaic stock; in center, from mosaic 
scion. B.—At left, healthy scion grafted to diseased stock, Green Moun- 
tain variety; at right, two mosaic shoots of stock. C.—Leaves from cor- 
responding parts of plants shown in Plate 29, B................0.0eeee eee 
PLATE 28, A.—4orx, inoculated artificially with unfiltered juices from mosiac 
plant February 22 to March 22, 1919. B.—473y, inoculated in same way as 
491X, but with juices from healthy plant. 458y, also inoculated with juices 
Spomms Seey NN SS AVI Ba. 2. ae 
PLATE 29. A.—Mosaic of potato transmitted by aphids. 142a, infected plant, 
Green Mountain variety. B.—Two plants from the same tuber treated 
alike, except that about 200 aphids were introduced upon one when it was 
@ TCM 5 ETL O02, FRE, BOR, Sandu, YA apOhd 
PLATE 30. A.—Inoculated by means of artificial transfers of aphids from dis- 
eased plants. Green Mountain variety. B.—Plants inoculated in same 
way as those in A of this plate, but with aphids taken from healthy plants. . 
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TEXT FIGURES 
SEED DISINFECTION BY FORMALDEHYDE VAPOR 


Fic. 1. Formaldehyde-vapor disinfecting apparatus 


INFLUENCE OF Som, ENVIRONMENT ON THE Rot or ToBacco 


Fic. 1. Soil-thermograph records showing the influence on soil temperature of 
the shading of soil by growing tobacco. ............... 0c cece eee 

2. Soil-thermograph records given comparison of a typical record of 
regulated soil temperature in tanks with a typical record from the 
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RELATION OF WEATHER TO FRUITFULNESS IN THE PLUM 


Fic. 1. An outline drawing of an anther of Minnesota No. 12, showing the ad- 
justment which takes place as a result of taking up or giving off water: 
A, an anther which has been open in the orchard for three days; B, 
the same with the anthers pushed up to show the dead area at the 


upper end of the filament; C, the appearance of the anther after two 
minutes in water 


STRUCTURE OF THE Maize Ear AS INDICATED IN ZEA-EUCHLAENA HYBRIDS 


Fic. 1. Diagram showing arrangement of pedicelled and sessile spikelets in A, 
undifferentiated four-rowed branch; B, eight-rowed ear, the result of 
the fasciation of two undifferentiated branches; C, eight-rowed ear 
the result of twisting a single undifferentiated branch; D, 16-rowed 
ear, the result of fasciation; E, 16-rowed ear, the result of a further 
RN EO ie. ois disaserts A dU Medins Med TASB Teste diis 

CARBOHYDRATE METABOLISM IN GREEN SWEET CoRN DURING STORAGE AT 

DIFFERENT TEMPERATURES 


Fic. 1. Depletion of total sugars in green sweet corn during consecutive 24-hour 
periods of storage at different temperatures. ................000000- 

2. Depletion of sucrose in green sweet corn during consecutive 24-hour 
periods of storage, expressed as percentages of the initial sucrose in 

the corn, which was 3.87 per cent, wet weight 


CERTAIN RELATIONSHIPS BETWEEN THE FLOWERS AND FRUITS OF THE LEMON 


Fic. 1. Average monthly production of lemon buds during the year 


Uttra-Microscopic EXAMINATION OF DISPERSE COLLOIDS PRESENT IN BITu- 
MINOUS ROAD MATERIALS 


Fic. 1. Glass slide with ultra-microscope cell drawn to natural scale........... 
(tx) 
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EFFECT OF REMOVING THE PULP FROM CAMPHOR SEED ON GERMINATION AND 
THE SUBSEQUENT GROWTH OF THE SEEDINGS 


Fic. 1. Diagram showing percentage of germination of camphor seed secured 

from parent tree A under varying conditions 

2. Graphs showing time required for pulped and unpulped camphor seed 
to reach maximum germination 

3. Graph showing time required for camphor seed secured from parent 
tree A at various times and under various conditions to reach 
maximum germination 

4. Diagram showing percentage of total germination of pulped and un- 
pulped camphor seed from ro parent trees 

5. Graphs showing rates and percentage of germination of pulped and 
unpulped camphor seed from ro parent trees 


TEMPERATURE IN RELATION TO QUALITY OF SWEETCORN 


Fic. 1. Mean hourly temperature for August at Baltimore, Md., and for Sep- 
tember, 1918, at Portland, Me 


VARIATION OF AYRSHIRE COWS IN THE QUANTITY AND Fat CONTENT OF THEIR 
MILK 


Fic. 1. Histograms and fitted curves for variation in.mean weekly milk yield 
of Ayrshire cows of ages 3 to 7 ‘years 
2. Histograms and fitted curves for variation in mean weekly milk yield 
of Ayrshire cows of ages 8 to 12 ‘years 
3. Histograms and fitted curves for variation in fat percentage of milk of 
Ayrshire cows of ages 3 to 7 years 


4., Histograms and fitted curves for variation in fat Lpeeeenge of milk of 
Ayrshire cows of ages 8 to 12 years 

5. Showing the change in mean weekly yield of milk in Ayrshire cows. 
The smooth curve is of the form yKa=bx=cx’?=d log x 

6. Showing the observed (zigzag line) and calculated (straight line) changes 
in the mean fat percentage of the milk of Ayrshire cows with advanc- 





